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1kHz 下的介电常数 ε和介电损耗 tanδ分别为 3908 和 0.020，剩余极化强度 Pr和
矫顽电场 Ec分别为 15.6µC/cm2 和 2.84kV/cm，压电常数 d33 为 295pC/N，机电耦
合系数 K33 为 0.52。 
通过独立前驱体法制备可纺性良好的钛酸钡溶胶，并由连续纺丝技术获得钛
酸钡纤维。研究钛酸钡溶胶的生成机理，分析各种因素对溶胶可纺性的影响。









电、铁电和压电性能，其在 1kHz 下的介电常数 ε和介电损耗 tanδ分别为 622 和
0.037，剩余极化强度 Pr和矫顽电场 Ec 分别为 9.41µC/cm2 和 3.13kV/cm，压电常



















电性能，其在 1kHz 下的介电常数 ε 和介电损耗 tanδ 分别为 310 和 0.071，剩余
极化强度 Pr 和矫顽电场 Ec 分别为 4.42µC/cm2 和 2.83kV/cm，压电常数 d33 为


























In this thesis, piezoelectric BaTiO3 ceramic powders and sol were prepared by 
Sol-Gel processing. BaTiO3 ceramic fibers were prepared by gel-spinning technique 
and extruding technique of a powder-sol mixture. The structure and properties of 
BaTiO3 fibers were investigated in details. Piezoelectric composites with type 1-3 
were fabricated by arranging-casting technique, and their performances were 
evaluated based on theoretical and experimental results. Eventually, the sensing and 
driving properties of interdigitated electrodes piezoelectric fiber/polymer composites 
(IDEPFCs) were measured. 
BaTiO3 bulk ceramics were prepared by Sol-Gel processing, and their structure 
and properties were investigated. The results indicated the structure and properties of 
BaTiO3 bulk ceramics by two-step sintering are better than that of conventional 
sintering. BaTiO3 bulk ceramics had the highest relatively density (98.7%) and the 
best dielectric properties, ferroelectric properties and piezoelectric properties sintered 
at 1340ºC for 10min and then 1140ºC for 24h. At 1 kHz, the relative permittivity 
constant ε was 3908 with permittivity loss tanδ of 0.020, the remnant polarization Pr 
and coercive field Ec were 15.6µC/cm2 and 2.84kV/cm, the piezoelectric strain 
constant d33 was 295pC/N, the electromechanical coupling coefficient K33 was 0.52.  
Spinnable BaTiO3 sols were obtained via precursor-monomer method of Sol-Gel 
and BaTiO3 ceramic fibers were prepared by gel-spinning technique. The reaction 
mechanism of precursor had been studied. The influences on spinnable of BaTiO3 sols 
were analyzed. XRD results indicated a pure perovskite phase was obtained by 
BaTiO3 gel fibers after thermal treatment at 800ºC and a ferroelectric tetragonal phase 
was achieved after thermal treatment at 1100ºC. A perovskite phase was obtained by 
BaTiO3 gel fibers after microwave thermal treatment. By using scanning electron 
microscope (SEM), it was observed that BaTiO3 ceramic fibers had well morphology 
and microstructure with diameter of less than 40μm. 
BaTiO3 green fibers were obtained via extruding technique of a powder-sol 















indicated a carbonate phase was obtained by BaTiO3 green fibers after microwave 
thermal treatment. A pure perovskite phase was obtained after thermal treatment at 
800ºC and a ferroelectric tetragonal phase was achieved after thermal treatment at 
1100ºC. By using scanning electron microscope (SEM), it was observed that BaTiO3 
ceramic fibers had well morphology and dense microstructure. BaTiO3 ceramic fibers 
had the best dielectric properties, ferroelectric properties and piezoelectric properties 
sintered at 1100ºC for 10min and then 900ºC for 20h. At 1 kHz, the relative 
permittivity constant ε was 622 with permittivity loss tanδ of 0.037, the remnant 
polarization Pr and coercive field Ec were 9.41µC/cm2 and 3.13kV/cm, the 
piezoelectric strain constant d33 was 172pC/N, the electromechanical coupling 
coefficient K33 was 0.56, respectively. 
Type 1-3 piezoelectric composites were fabricated by arranging BaTiO3 fibers 
and casting epoxy resin. Cylindric 1-3 composites had the best dielectric properties, 
piezoelectric properties and ferroelectric properties which were fabricated by the 
fibers prepared by extruding technique of a powder-sol mixture with two-step 
sintering. At 1 kHz, the relative permittivity constant ε was 310 with permittivity loss 
tanδ of 0.071, the remnant polarization Pr and coercive field Ec were 4.42µC/cm2 and 
2.83kV/cm, the piezoelectric strain constant d33 was 135pC/N, the electromechanical 
coupling coefficient K33 was 0.36, respectively. The poling condition was optimized. 
Interdigitated electrodes fabricated by lithography technique were introduced. 
The influences of interdigitated electrodes structure on the magnitude and distribution 
of the electrostatic field in IDEPFCs were analyzed by finite element analysis. The 
sensing and driving properties of IDEPFCs were investigated. A model analysis 
verified that the inherent frequency of electricity response produced by direct 
piezoelectricity was the resonant frequency of IDEPFCs. It showed that IDEPFCs had 
a large piezoelectric anisotropy and the largest voltage response in the direction along 
the fibers. The results indicated IDEPFCs generated strain by transformation of 
external electrical energy and mechanical energy.  
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